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115In (95.7 %) 







(e/γ)2 115.6 (e/γ = 0.96)
γ3 497.3
τ = 16 ps
τ = 4.76 µse1
e
115In (p,n)
τ = 231 µs





































































`&KRH#Z,Sﬂ`PSNI!JB@,? V#ABS]WXV#J?C~N?*HﬀJ_US]W/eﬃKRH,?*Zm`&KMJB@^ SNI#bQS]WX? A(^NZ#KMS]^N_UJBKM~N?aKRWXVﬃE,A(KMJqlKRHjJB@,?aZ,?CJQ?*_UJQSNA*hgJ




















































A  3&6 !	  <0




  <A&B 8 :=<$*A (Aﬁ<&D D **A!&# :=< >  3> 






	 )+4D D.	 <#ﬀﬁB ﬃ &<A  

 
  <A&B >  ! 	 A!&
 



















dRKML]@ﬀJp!KM?*dRZXSNIJB@,?jbB_CKRHﬀJBKRdRdR^9JQSNA JQSAB?*Z#E#_U?&JB@#KRb F!KRH#ZnSNI:eﬃ^N_BF4LNABS]E#H#Z:h O&SNJaS]H#dMXJB@,?laAB?*WnbBbQJQA(^N@#dRE#H,L
^9e5Sﬂ~N? 



















































































V5? >=?Cm{JB@,?Xr O}KRb&KRH#_UAB?*^NbQ?*Z=e4=^9V#V#ABS*T,KRWn^9JQ?*dM7^3I^N_UJQSNA 4hj¤{@,? 




































Z,?*bBKML]H _U?*dRdbBKMDC? ?_CKM?*H#_U r O
@,S]WXSNLN?*H,?CS]E#b







































ﬂ :=<  ﬀ$DE<  :=< <  AE<CAB )+=<
	  <G<A+.(
 ( :=<  &<  %  &3  D !+.








/ :=<   	$D!+.  
  
  	 <



























































































































































































































































































2200 8" Thorn EMI PMTs
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 BPO (100 g/l)
 PPO (200 g/l)
 In(acac)3 (5 w.% In)
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 BPO 50 g/l + In 5 wt.%
 calculated spectrum
 BPO50
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 100 g/l BPO
 100 mg/l bis-MSB, 100 g/l BPO
 1000 mg/l bis-MSB, 100 g/l BPO
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 PPO (100 g/l)
 butyl-PBD (100 g/l)
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 In 5 wt.% no fluor
 In 5 wt.% no fluor




;:=</+ <  <> <  <CAﬁ<%)ﬃ :=<%!'G< 	6!+. DE<!&  : !  
 





























































































































	   



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































¹3  3 L~3 nÐ
E rE
® mL 3 L¹3SL 3 w ~3SR
§ ¯
³
xyQ ÇVnÐ 3 m ¹3SL 3 L~3 U
¯a¨
¸
M ÇLÇL 3 L¹3Sg 3 V=~3 nÐ
§X§X©R,O ÐmL 3Sg¹3 nÐ 3 n ~3 nÇ
±
´w¸
W LwV «3Sg  L~3SL
±
´w¸
W gLL «»3S  LÇ~3Sg
³P´Rµ





K LÇmgÇ 3 L¹3Sg 3SgÐ~3 n
QSGUT
E
{LYﬂILK RLnL ÇLÐ   UÐ
QSGUT
E
{LYﬂILK nL ~nL LÇ  UÇ

	#( *-,/.10





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ﬂﬃ ﬂ R'R'Ua[ L
























6 6n3=N-5;8Z6/@#D)N`O#3=NZY\6/2D)Q6/2%3 x)gJ{Cx E@]AL{| ZU AM4L@]N%6/@]O]OP8Z6nDTK 73=Q/DTKM3 _|F7DG6 6n3jF;b

















































































































































































































































































































































































































































































































































































































Mean    150.1
RMS     117.3
Energy (keV)
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